Abstract This study examined how a learning collaborative focusing on trauma-focused CBT (TF-CBT) impacted advice-seeking patterns between clinicians and three key learning sources: (1) training experts who share technical knowledge about TF-CBT, (2) peers from other participating organizations who share their implementation experiences, and (3) colleagues from their own agency who provide social and professional support. Based on surveys administered to 132 clinicians from 32 agencies, participants' professional networks changed slightly over time by forming new advice-seeking relationships with training experts. While small, these changes at the clinician-level yielded substantial changes in the structure of the regional advice network.
Introduction
Collaborative learning models are strategies that can be used to implement empirically supported treatments (ESTs) within multiple organizations or multiple levels of a healthcare system (Nadeem et al. 2013a, b; Ebert et al. 2011) . Based on the Institute for Healthcare Improvement's Breakthrough Series Collaborative, the learning collaborative (LC) model was originally intended as a method for improving care quality within traditional health and medical settings by emphasizing shared learning within and across agency quality improvement teams (Institute for Healthcare Improvement 2003; Kilo 1998) . A number of core LC components have been identified, such as in-person learning sessions, phone meetings, data reporting, feedback, and the use of process improvement methods (see Nadeem et al. 2013b ). However, LCs remain a ''black box,'' as the key change mechanisms targeted by these components are unknown (Cretin et al. 2004; Dückers et al. 2009; Mittman 2004) .
Given the emphasis on participant interactions, multiorganizational interventions like LCs may facilitate implementation by altering social networks among participants to promote the transmission of new ideas and social support (Clarke 2005; Garcia 2007; Tenkasi and Chesmore 2003) . Social support shared via interactions with external and internal agency colleagues may encourage and communicate expectations to clinicians related to their use of a new treatment (Langley et al. 2010) . Technical information transmitted through contact with treatment experts leading the LC may directly influence team members' knowledge about the treatment and implementation strategies (Nembhard 2009) .
In other studies, opportunities for participants to interact and learn from expert faculty and other participants were perceived as the most helpful LC features (Carter et al. 2014; Ebert et al. 2011; Nembhard 2009) , and the interorganizational contacts, specifically, were significantly associated with improved team performance (Nembhard 2011) . However, the overall evidence of LCs' effectiveness in improving care quality and implementing treatment innovations is mixed (Schouten et al. 2008) , and little is known about whether LCs ''rewire'' social networks in a way that supports implementation. Understanding how LCs influence interpersonal networks and EST implementation processes will allow LCs to be refined to emphasize relationship building components and optimize outcomes, which is important considering collaborative learning models have been criticized as resource intensive (Ovretveit 2002) . Accordingly, this study assessed change in advice-seeking patterns among clinicians who participated in a LC to implement an EST-trauma-focused cognitive behavioral therapy (TF-CBT)-for youth (Cohen et al. 2006) .
Learning Collaboratives as Network Building Implementation Strategies
Generally, clinicians seek advice from a small number of peers with perceived expertise, and often from within the same agency, unit, or work division (Yousefi-Nooraie et al. 2014) . Learning collaboratives provide opportunities for participants to access new sources of external expertise (treatment experts, and colleagues at other agencies) while providing opportunities to strengthen relationships with colleagues at their home agency. Collaboratives bring together multiple agency teams typically comprised of a senior leader (e.g., the executive director), clinical supervisor(s), and practitioners. Once selected, teams complete initial pre-work activities and demonstrate readiness to implement to provide a foundation in the EST and enhance the in-person training (i.e., learning sessions), which focuses on teaching mental health practitioners how to deliver the treatment model. Learning sessions are led by faculty experts, and typically last 2-3 days depending on the specific EST. These sessions are interactive and emphasize adult learning principles. They include opportunities for skill practice and behavioral rehearsal, case vignettes and problem-based learning, sharing experiences and expertise, and training in quality improvement strategies, such as Plan-Do-Study-Act (PDSA) cycles (Taylor et al. 2014) . In-person learning sessions are interspersed with 'action periods' in which practitioners take on training cases and receive ongoing consultation with a treatment expert (usually by telephone on a monthly or bi-monthly basis). Agency teams also conduct small, iterative tests of change, focusing on removing barriers and creating a supportive climate for implementation using PDSA strategies. Consultation calls with faculty experts are intended to promote successful delivery of the EST by providing access to clinical expertise and addressing barriers as practitioners work through treatment cases. Senior leaders also participate in consultation calls, usually on a monthly basis, to discuss ways to strengthen agency infrastructure and support sustained implementation (IHI 2003; Kilo 1998) .
Changes in the Composition of Clinicians' Professional Advice Networks (Ego-Network Level)
LC participants have the opportunity to build and strengthen advice-seeking relationships via learning and action activities, such as interactive learning sessions across multiple organizations, collaborative problem-solving at the home agency, and consultation calls with faculty experts. Welldeveloped relationships are critical in promoting EST implementation. For example, Palinkas et al. (2011) note several studies and meta-analyses demonstrating that having trustworthy others in one's personal network and access to external information increases the rate at which innovative practices are adopted (e.g. Valente et al. 2007; Valente and Davis 1999) . Over time, the composition of clinicians' advice or 'ego' networks may change, reflecting greater exposure to individuals who can provide technical knowledge and social support to facilitate implementation. Changes in clinicians' advice networks may contribute to large-scale changes in the advice sharing network.
LCs may support implementation by altering the composition of clinicians' professional advice networks in three ways. First, LCs facilitate interactions directly between participants and faculty content experts during the in-person learning sessions, conference calls, and team consultations (Carter et al. 2014) . Faculty content experts are a direct source of technical information about new practices and implementation strategies and thus, are critical for promoting successful implementation. In fact, expert coaching was demonstrated to be the most critical LC element in a recent cluster randomized controlled trial (Gustafson et al. 2013) .
Second, during the learning sessions, small tests of change using the PDSA cycles at the home agency, and regular case consultations among agency team members, LCs provide a structure for staff within organizations to communicate frequently and directly about an EST. Therefore, over the duration of the learning collaborative, participants may build stronger advice-seeking relationships with colleagues from their home agency. Dense intra-agency communication patterns among clinicians, supervisors, and leaders facilitate innovation implementation (Meyers et al. 1999) by disseminating adoption decisions and information about preparations made by other personnel and organizational units for a new practice (West et al. 1999) .
Third, learning sessions and ongoing conference calls provide a forum for clinicians to interact with peers across organizational boundaries. Opportunities to connect with peers outside of the home agency create buy-in, support and energy for the EST, and facilitate opportunities for collaborative problem solving, training, and implementation planning that can enhance full implementation and the routine delivery of new practices (Carter et al. 2014; Glisson and Schoenwald 2005; Hanf and O'Toole 1992; Meyers et al. 1999) . Therefore agency staff members' professional advice networks beyond their home agencies also shape the dissemination and interpretation of information that could influence clinicians' use of TF-CBT.
Changes in the Structure of the Whole Network (NetworkLevel)
The larger network is derived from relationships between individuals; therefore as clinicians interact with one another and build new relationships, several properties of the larger network may change. The network density or overall connectedness could increase as clinicians form advice relationships with other participants. The advice network may become more centralized especially around faculty experts as clinicians build new relationships, and seek their advice. In highly centralized networks, interactions focus around key players who serve critical roles in the diffusion of information by virtue of their position. Centralization around faculty experts could potentially speed and support implementation by providing knowledge and advice for using and integrating new treatments into practice (Valente 2010) .
Over time, advice-seeking relationships may strengthen, producing small subgroups of well-connected clinicians. As clinicians interact intensively with one another during the LC, they may be more likely to reciprocate adviceseeking and sharing patterns, and connect their colleagues to other sources of advice yielding densely connected subgroups, or clusters (Wasserman and Faust 1994) . In a highly clustered network, some groups may be disconnected from key sources of advice and knowledge, thereby slowing information dissemination across the network (Valente 2010) . However, implementation may be supported by frequent and dense connections within the subgroups especially if they are connected to key sources of expertise. Dense interactions within subgroups may generate consensus, local knowledge, and shared social support for implementing new treatments (Meyers et al. 1999) .
Finally, general tendencies towards agency homophily, or seeking advice from a clinician from the same agency, may also decrease as clinicians build relationships with professionals from other agencies participating in the LC. These inter-agency ties may be important external sources of advice for overcoming implementation challenges (Palinkas et al. 2011 (Palinkas et al. , 2013 .
Study Purpose
During LCs, participants learn about new practices and their implementation through their interactions with experts and colleagues at their own and other agencies. In addition, relationships with peers who are engaged in similar implementation efforts provide social support (Nembhard 2009 ). By providing interaction opportunities, LCs may strengthen existing relationships and/or facilitate further relationship development among professional colleagues, essentially changing the composition of a clinician's professional network and the structure of the larger advice-sharing network. However, the extent to which LCs effectively ''rewire'' social networks in a way that supports EST implementation has yet to be investigated. This study addresses this gap through two primary aims:
1. To assess change in the composition of clinicians' professional advice networks over the duration of a learning collaborative. 2. To examine how changes in clinician advice-seeking patterns alter the structure of the system-wide network.
Methods

Study Context
This study took place within the context of a naturallyoccurring regional initiative to expand trauma-informed evidence-based treatment to children and youth, funded by the county government in a large Midwestern city. A local university-based mental health treatment center was contracted by the county to design and lead a regional LC. The LC leaders chose to focus on implementing TF-CBT given the strong empirical evidence supporting its effectiveness for treating youth with trauma-related mental health problems (Cary and McMillen 2012) . Behavioral health agencies in the region funded by the county were invited to send implementation teams (3-10 employees comprised of a senior leader, supervisor, and clinicians) to a year-long LC focused on implementing TF-CBT. The LC was free of charge to participants. Agencies voluntarily completed an application that detailed implementation team member qualifications and their agency's commitment to implementing TF-CBT. To accommodate the 32 agencies that volunteered to participate, four staggered LCs were conducted beginning in April 2011 and ending in September 2012. A team of five therapists who work for the university-based center led the LCs. All five faculty experts were trained by the TF-CBT treatment developers, and three of the trainers completed the national ''Train the Trainer'' program conducted by the treatment developers.
The LC design was based on the National Center for Child Traumatic Stress (NCCTS) Learning Collaborative model, which incorporates clinical training and coaching with the core features of the IHI's Breakthrough Series Collaborative learning model focused on quality improvement processes (IHI 2003; Ebert et al. 2012) . Before the LC began, participants received a ''change package'' comprised of written TF-CBT and implementation resources. As the LCs commenced, LC faculty experts engaged participants in active learning during three inperson learning sessions, coached them through TF-CBT test cases, and suggested strategies for overcoming implementation barriers using PDSA cycles at their home agencies in between learning sessions. Ongoing support for implementation was also provided via monthly LC conference calls for clinicians, supervisors and senior leaders across organizations, fidelity monitoring (clinicians' selfreported fidelity metrics), and listservs for information sharing. In addition, LCs incorporated several enhanced features to support TF-CBT implementation beyond the NCCTS and IHI models: local trainers conducted on-site case consultations at agencies, provided additional personal coaching over the phone for clinicians who requested it, and established a roster of clinicians who completed TF-CBT with at least three clients. Together, these components were intended to promote the adoption, spread (penetration) and sustainment of TF-CBT within participating agencies by targeting implementation team members' knowledge and skills, access to clinical expertise within and across agencies, and organizational support for implementation (Proctor et al. 2011) . Consistent with implementation strategy specification guidelines (Proctor et al. 2013) , each of these components is further described and justified in Table 1 . Institutional Review Boards at the first author's former and current institutions approved and oversaw this research.
Participants and Data Collection
Of the 145 clinical and supervisory staff from 32 agencies in the region who completed the TF-CBT LCs, 132 (91 %) responded to two surveys administered in person during the first and third learning sessions of each of the four LCs. Most participants were clinicians (67 %), followed by supervisors (22 %), and senior leaders (10 %). Nearly all (98 %) held a master's degree or higher in social work (53 %), counseling (28 %), psychology (12 %), or other helping profession (7 %). Participants had substantial professional experience with 66 % reporting more than 5 years in the field, although 43 % reported being in their current position for less than 1 year when they began participating in the learning collaborative (Table 2) .
Measures and Analysis
Data on professional advice networks were collected using an ego-network approach. At both survey time points, participants (ego) nominated up to five individuals (alters) from whom they sought professional advice about serving youth with trauma histories. For each alter nominated, participants reported organizational affiliation and rated frequency of communication over the past 6 months across a seven point Likert scale ranging from ''not once'' (1) to ''many times daily'' (7). These procedures identified 422 unique alters who shared practice advice.
We compared the size of each participant's ego-network, or the number of individuals nominated at the first and third learning sessions using paired sample t tests. To examine composition, alters nominated by each respondent were categorized as a (1) TF-CBT faculty expert, (2) colleague from their home agency, or (3) peer participating in the LC from another organization. However, respondents nominated a variety of other sources of professional advice including colleagues affiliated with non-participating agencies, private practitioners, other clinical trainers or former professors, and researchers. These alters were categorized as either (4) private practitioner or (5) other. Clinicians' exposure to each of the five alter-types (the proportion of each participants' ego-network; Valente 2010) at the first and third learning session was calculated, and compared using paired-samples t tests in Stata 13 (StataCorp 2013).
Next, changes in the structure of the advice-seeking network were examined using a collection of relevant descriptive network statistics. Density captures the proportion of possible ties among individuals that exist, representing the overall degree to which actors are connected. Three isolation measures were calculated: (1) inisolates, the number of individuals receiving zero nominations, (2) out-isolates, the number of individuals producing zero nominations, and (3) full-isolates, the number of individuals neither receiving nor producing nominations. Two measures of reciprocity were calculated. Reciprocity captures the proportion of all nominations that Gustafson et al. (2013) are reciprocated (i.e., A nominates B, and B nominates A). Weighted reciprocity accounts for the frequency of communication, by capturing the proportion of the communication frequency of all existing ties that is reciprocated. Thus, if A nominates B with a value of 2, and B nominates A with a value of 1, A's nomination of B is only partially reciprocated. Indegree centralization measures how centralized the network is, and ranges from zero (all nodes receive the same number of nominations), to one (one node is nominated by everyone and no one else is nominated. Clustering (bound between 0 and 1) describes the degree to which the network is composed of relatively small and dense sub-networks, which may be disconnected from or weakly connected with one another. Agency homophily is an odds ratio representing the tendency of nominating a colleague from the home agency. For further details on each of these metrics, see Wasserman and Faust (1994) . All of statistics are implemented in either the R ''sna'' package (Butts 2014) , or in the R ''igraph'' package (Csardi and Nepusz 2006) . We also plotted the networks to visualize network change over time in the R sna package plotting functions.
Results
Change in Clinicians' Professional Advice Networks Table 3 presents results of paired samples t tests comparing participants' average network size and exposure to the five professional advice sources at the first and third learning sessions. At the beginning of the LCs, participants nominated an average of 3.9 (SD = 1.4) alters as sources of professional advice. Peers from participants' home agencies were the primary sources of advice, comprising an average of 72 % (M = 0.72, SD = 0.11) of their egonetworks. ''Other'' colleagues comprised an average of 15 % (SD = 23) of ego-networks, followed by private practitioners (M = 0.06, SD = 0.14), faculty experts (M = 0.05, SD = 0.16), and peers from other agencies participating in the LCs (M = 0.03, SD = 0.11). By the end of the LCs, the size of participants' professional advice networks decreased slightly to 3.6 (SD = 1.4); although this change is small, it was significant [t(131) = -2.06, p \ 0.05]. The composition of participants' advice networks also changed. Exposure to experts increased significantly to an average of 20 % [(SD = 29), t(131) = 6.60, p \ 0.001], while exposure to private practitioners [M = 0.03, SD = 0.08, t(131) = -3.24, p \ 0.001] and ''others''[M = 0.07, SD = 0.18, t(131) = -3.41, p \ 0.001] significantly declined. However, there were no significant changes in exposure to peers at the home agency or to peers from other agencies participating in the LC. We highlight the theoretical justification for the different components of the LCs through two widely used theoretical frameworks: the Consolidated Framework for Implementation Research (CFIR; Damschroder et al. 2009 ) and the Theoretical Domains Framework (TDF; Cane et al. 2012 ). These frameworks highlight many important constructs that may need to be addressed in implementation efforts. We list the primary theoretical constructs addressed by the corresponding components of the LCs. Where possible, we provide references of primary studies or reviews that provide empirical evidence for the LC components Adm Policy Ment Health (2016) 43:79-92 85 In post hoc analyses we examined whether changes in ego-network size and exposure to the five advice sources varied by several participant characteristics. There were no significant differences in ego-network change by participant experience in the field, experience at the agency, or prior training. However, results from a one-way analysis of variance (predicting change scores) suggest that change in network size varied by role in the implementation team [F(2, 129) = 3.41, p = 0.04]. A Tukey test indicates that the size of senior leaders' networks decreased significantly more than clinicians (p \ 0.01). Structure   Figures 1 and 2 illustrate the professional advice sharing networks, while Table 4 details network diagnostics at the beginning and end of the LCs based on the 422 unique individuals identified during data collection. Over the duration of the LCs, the overall density of the professional advice sharing network decreased slightly (from 0.14 to 0.13) and the number of isolates, or number of individuals with no nominations, increased suggesting that the network was slightly sparser by the end of the LCs than at the beginning. Although this change seems small, a closer inspection of the pair-wise ties among the respondents suggests substantial turnover among advice-relationships. At the beginning of the LCs, there were 525 reported ties among the 422 individuals. By the end of the LC, 287 of those initial ties (55 %) dissolved by the while an additional 220 new ties were formed, resulting in a net loss of 67 ties.
Change in Regional Network
Figures 1 and 2 illustrate how advice sharing became more concentrated around a central core of actors, especially faculty experts, by the third learning session. Centralization, or the degree to which professional advice sharing is focused around a core group of actors, increased from 0.097 to 0.182. Weighted clustering also increased from 0.293 to 0.346 suggesting that advice sharing became more clustered into densely connected subgroups.
Both reciprocity measures increased suggesting that advice-seeking relationships strengthened over time. For example, the percentage of reciprocated advice sharing relationships increased from 16 to 23 % by Learning Session 3. In addition, weighted reciprocity increased from 0.188 to 0.246 suggesting that participants reciprocally seek advice from one another with similar frequency. Agency homophily, the tendency to connect with a peer at the home agency, decreased slightly from 89.08 to 77.72 indicating that participants were slightly more likely to turn to individuals outside of their agency for advice at the end of the LCs than at the beginning.
Discussion
The present study explored whether collaborative learning models alter advice-seeking networks among LC participants focused on implementing TF-CBT. Our findings demonstrate that participants predominantly rely on colleagues from their home agency for professional advice; however, over the duration of the LCs, participants increasingly turned to LC faculty experts and relied less on private practitioners or other sources of professional advice who may not support or have expertise in TF-CBT. As a result, the regional advice network became more centralized around the LC faculty. Advice-seeking among participants also became more reciprocal over time indicating strong patterns of advice sharing. These findings suggest that LCs alter professional advice networks by strengthening and centralizing the flow of technical information and support for implementing an EST from faculty experts to participants, and their colleagues at their home agency. At both time points, LC participants sought advice predominantly from colleagues at their home agency. This preference for local sources of information and expertise is consistent with other studies demonstrating how clinicians maintain a small, close network of peers (Yousefi-Nooraie et al. 2014 ). Access to expertise figures prominently in whom workers turn to for information in work contexts (Borgatti and Cross 2003) and colleagues from the home agency were probably the most accessible sources for casespecific advice at each stage of implementation. By virtue of working in the same office, receiving or seeking regular supervision and consultation, and participating in team meetings, participants have natural opportunities to access their colleagues' expertise. The accessibility of expertise at home was likely enhanced during the LC as implementation team members interacted more intensively during learning session activities, and PDSA cycles during the action periods. Also, in this study, clinicians' reliance on colleagues at their home agency may be high since many (42 %) were employed at their agency for less than a year. As newer employees, clinicians may have been focused on establishing themselves and identifying appropriate internal consultation sources.
Although colleagues from their home agency were primary sources of advice, participants' within-agency advice seeking decreased slightly (agency homophily) by the end of the LC, likely due to the formation of new relationships with LC faculty experts. Exposure to faculty experts increased significantly from the first to the third learning session; by the end of the LCs, faculty experts accounted for an average of 20 % of clinicians' ego-networks, suggesting that LCs facilitate access to clinical expertise. Standard LC components including the learning sessions and conference calls provide ample opportunity for participants to seek advice from faculty experts. However, in this study, the faculty experts also provided intensive personal coaching and on-site consultation to support participants' use of TF-CBT. These LC enhancements may account, in part, for the significant increase in new relationships between participants and local faculty experts.
Clinicians' access to faculty experts with extensive TF-CBT knowledge can be critical for supporting its implementation. Direct training and ongoing consultation from those with specific expertise in the targeted EST contribute to quality implementation and EST fidelity (Beidas et al. 2012; Herschell et al. 2010; Nadeem et al. 2013a) . Thus, increased advice-seeking from faculty experts may also be associated with treatment fidelity. As participants increasingly relied on faculty experts to provide clinical advice, they relied less on private practitioners or other external individuals who did not participate in the LC. This shift in advice sources suggests that participants decreased their exposure to individuals who may not support or have expertise in TF-CBT. External sources of advice often introduce information about innovations and spur their adoption (Palinkas et al. 2011 (Palinkas et al. , 2013 . However, in the context of a regional EST scale-up initiative, these external advice sources may not support or have expertise in the chosen EST. Thus, LCs may streamline the flow of technical information and support from key sources (faculty experts) that facilitate implementation, while reducing reliance on external advice sources that may not support or even interfere with implementation efforts. Although inter-organizational learning is a hallmark of LCs, participants did not appear to form new advicesharing relationships with colleagues from other agencies. Advice-seeking across agencies may be limited if participants are disengaged, competitive, and reluctant to share information, as in one LC focused on improving stroke care quality (Carter et al. 2014) . However, participants in the TF-CBT LCs engaged willingly in the LC components that emphasized inter-agency interactions such as the group activities and discussions during learning sessions. Especially during regular conference calls, senior leaders, supervisors, and clinicians interacted with their counterparts at other agencies, shared experiences with implementation and test TF-CBT cases, and shared advice. These LC components integrated opportunities to learn about one another's expertise, and form new relationships that could have preceded inter-agency advice-seeking. Yet, our findings suggest that these LC components focused on inter-agency learning do not necessarily lead to clinical advice seeking across agencies.
LC participants might not seek advice from colleagues at other agencies if they have adequate and appropriate access to clinical expertise from supervisors and colleagues at their home agency, and LC faculty experts. While LCs may not generate cross-agency clinical advice seeking, LC components that emphasize inter-agency interactions might still be important for shared learning and implementation especially in community systems. In other LC studies, these components were perceived as helpful (Ebert et al. 2011; Nembhard 2009 ) and were associated with team performance (Nembhard 2011) . Perhaps LCs facilitate general information-sharing, or other relationships across agencies, but not the development of case-specific advicesharing ties.
Even though the composition of participants' professional advice networks changed slightly over the duration of the LCs, the descriptive network metrics demonstrate how these subtle shifts gave rise to notable structural changes in the regional advice network. Over time, the advice network became more centralized especially around the local LC faculty. These findings reinforce the clinicianlevel results and illustrate how local faculty experts were elevated to central roles in the local advice network by the end of the LCs.
Implications for Administration and Policy
Our results have implications for LC facilitators, local policy makers, administrators, and organizational leaders interested in EST implementation. Those interested in promoting clinical skill development, might select implementation strategies focused on participant-expert interactions including coaching, and enhanced consultation, which could be more cost-effective than the full LC model (Gustafson et al. 2013) . Although, it bears mentioning that Gustafson and colleagues focused on strategies for improving patient wait times and retention; future studies are needed to determine whether coaching and consultation are similarly cost-effective for clinical skill acquisition and other EST implementation outcomes.
On the other hand, implementers concerned with supporting broader organizational and system level changes in addition to clinical skills development might modify LCs to include additional components designed to foster interagency advice-sharing and collaboration such as interagency team meetings, or team building activities. For example, the Community-based Learning Collaborative (CBLC) was developed as part of a South Carolina statewide TF-CBT implementation initiative (Saunders and Hanson 2014) . The CBLC extends the LC model by including broker professionals (i.e., professionals responsible for identification, assessment, treatment referral, and ongoing monitoring of children and families) as well as agency implementation teams within a targeted community. Together, participating clinical and broker professionals develop a community change team and engage in joint in-person training sessions, interactive small group activities, and small tests of change outside of in-person training. Thus, the CBLC is intended to build local capacity to deliver TF-CBT, and facilitate treatment access by building ties between brokers and providers.
Local administrators interested in EST scale up also may consider selecting local experts to lead implementation efforts along with TF-CBT trainers. In this study, and in others (Nadeem et al. 2013a; Schoenwald et al. 2004) , faculty experts and consultants were an important source of advice for participants as they learned and implemented new treatment models. Accordingly, the regional advice network became centralized around faculty experts. Although centralized networks diffuse information, support and other resources efficiently, highly centralized systems can be destabilized and fragmented easily with the removal of a key player from the network (Gesell et al. 2013) . In this study, the faculty experts were local therapists/TF-CBT trainers familiar with the community and service delivery system, increasing the chance that they will continue practicing and providing advice to other clinicians in the community even after the LCs (even if intensive expert consultation is time-limited). Fragmentation may be less likely in this advice network compared to networks that form around faculty experts from outside of the community. Therefore, LCs staffed by local experts may produce more sustained network reconfiguration than those led exclusively by external experts, although this warrants further investigation.
Limitations and Future Research Directions
The findings from this study should be interpreted in light of a few limitations. First, the study focused on children's mental health organizations in one region of the U.S., thereby limiting generalizability to other organizations, systems, and regions. Second, the lack of a control or comparison group limits inferences about the impact of the LCs on networks, or the specific LC components responsible for driving network change. Since this LC included enhanced coaching and consultation in addition to traditional LC components, it cannot be determined if comparable results related to increasing exposure to LC faculty experts may be observed in other LCs. Third, to enhance the feasibility of this type of research, the results are based on clinician self-report rather than objective or confirmed observations of advice-seeking. Fourth, results highlight change in one type of professional relationship (professional advice about serving youth with trauma histories). Given that the majority of participants were clinicians, the survey question focused only on professional clinical advice-seeking. Yet LCs could influence other types of advice-seeking relationships also relevant to implementation that our study could have missed. Future studies should include additional questions related to information sharing, referrals, or implementation-specific advice sharing. Finally, although the response rate is high (91 %), missing data may have inflated the degree to which the larger advice sharing network became centralized over the duration of the LCs, or underestimated the findings related to reciprocity (Kossinets 2006) . Despite these limitations, study findings highlight how social networks among participants may be an important target of LC components and raise new research questions related to the evolution of social networks and their role in EST implementation. Although participants' professional networks changed over time, it is not clear why or how. Certain LC components (or combinations of components) could be more effective for building social networks than others. Future studies similar to Gustafson et al. (2013) are needed that test and compare the costs and impact of different LC components on participants' relationships with team members, faculty experts, and other sources of expertise and support. Formation of advice-seeking relationships may also be shaped by participants' enhanced proximity and access to expertise within and outside of their agency (Borgatti and Cross 2003) . Longitudinal models of social networks can help to identify individual and network characteristics related to the formation and maintenance of key advice seeking ties. Finally, although findings suggest that professional networks evolved during the collaborative, it is not clear whether these changes support implementation success, highlighting the need for research examining the impact of social networks on other implementation and clinical outcomes. With a better understanding of how collaborative learning models build interpersonal networks, how network change influences implementation outcomes, and the types of agencies and clinicians most likely to benefit, LCs can be adapted to emphasize relationship building components most relevant for agencies' implementation success.
Conclusion
Over the duration of a regional learning collaborative focused on implementing TF-CBT, slight changes in the composition of clinicians' professional advice networks yielded substantial changes in the structure of the regional advice network supporting the notion that multi-organizational interventions like LCs alter social networks. Collaborative learning models may be particularly useful for building ties between clinicians and faculty experts who play critical roles in transferring specialized practice knowledge and supporting EST implementation. However, to realize the goal of shared learning across organizational boundaries, collaborative learning models may need to incorporate additional strategies that directly target professional relationship formation among clinicians across agencies to increase diversity in knowledge sharing and to increase resiliency of the knowledge sharing network.
